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ARIZONA WA TER COMPANY

Rebuttal Testimony of

William M. Garfield

Introduction and Purpose of Testimony

PLEASE STATE YOUR NAME, EMPLOYER AND OCCUPATION?

My name is William M. Garfield. I am employed by Arizona Water Company (the

"Company") as President.

ARE YOU T HE SAME WILL IAM GARFIELD THAT PREVIOUSLY

PROVIDED DIRECT AND REBUTTAL TESTIMONY IN THIS MATTER?

M.

Yes.

HAVE you REVIEWED THE DIRECT TESTIMONY FILED BY THE OTHER

PARTIES TO THIS PROCEEDING?

Yes, I have reviewed the testimony of each of the witnesses of the Commission's

("Commission") Utilities Division Staff ("Stall"') and the Residential Utility

Consumer Office ("RUCO"), and have specifically analyzed and reviewed

testimony concerning rate design and cost of service.

WHAT IS THE PURPOSE AND EXTENT OF YOUR TESTIMONY?

1

2

3

4
5

6 I .

7 Q.
8

9
10 Q.
11
12
13 Q.
14
15
16
17
18
19 Q.
20
21

22
23
24

25
26
27.
28

The purpose of my rebuttal testimony is to (1) rebut the testimony of Staff witness

Jeffery Michlik as it relates to conservation-oriented rates, their impact on

expected revenues, and to provide testimony on the overal l  effects of

conservation efforts and their impact on required revenues, (2) rebut the

testimony of Staff witness Jeffery Michlik as it relates to Staff's proposed rate

design for industrial class customers, (3) respond to the testimony of RUCO

witness Rodney Moore as it relates to industrial class customers, and (4)
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A.

A.

A.

A.
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D

respond to the testimony of Staff witnesses Steve Olea and Jeffery Michlik as it

relates to the Company's cost of service study.

Staff Rebuttal

DO you AGREE WITH STAFF'S PROPOSED RATE DESIGN AND IS IT

SUPPORTED BY THE COST OF SERVICE?

No, I do not agree with Staff's proposed rate design. The Company also has

concerns over Staff's apparent disregard of the Company's cost of service study.

However, another Company's witness, Joel Reiker, will address that issue.

1

2

3 II.

4 Q.

5

6

7

8

9 Q.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

WHY DON'T YOU AGREE WITH STAFF'S PROPOSED RATE DESIGN?
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A.

A.

For several reasons, as illustrated by the following example. First, for %-inch by

%-inch metered residential customers in the Company's Casa Grande system,

Staff is proposing to reduce the commodity rate from current rates for the first tier

by $0.3147 per 1,000 gallons. This "Discount" would encourage greater water

use by these customers and send the wrong price signal to customers that

currently pay more than the rate Staff is proposing. This is contrary to

established best management practices and the stated purpose for an inverted

tier rate design. This is especially important for residential customers, where the

majority of the Company's water sales are derived and where many experts

believe the most conservation potential exists to conserve water. In addition,

lowering the rate for the first tier from its current level would further shift the

collection of revenues to the second and third tiers, increasing the risk that the

Company will not achieve the necessary revenues and required rate of return on

its investments. Mr. Raker further discusses these issues in his rebuttal

testimony.

Second, Staff's proposal to set the monthly minimum at $14.00 per month

for %-inch by %-inch metered residential customers in the Company's Casa

Grande system, although a slight increase from the existing monthly minimum, is

well below rates charged by other private water companies that provide service
3
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in Pinal County. For example, of the four private water companies that provide

service in the general area of the Company's Pinal Valley Water System,

Johnson Utilities, Santa Cruz Water Company, Woodruff Water Company and

Picacho Water Company, the average monthly minimum for the same size meter

connection is $21.75 per month. Staff's proposed monthly minimum is 35%

lower than the average of these utilities. The historic monthly minimums for the

Company, set at $12.00 per month in 1983, and less in subsequent years, have

not kept pace with inflation and have shifted the collection of revenues to the

commodity portion of monthly bills. The Company's proposed minimum at

$17.25 per month is more in line with the monthly minimums for other regulated

water utilities in the same area. Stafl"s rate design would continue shifting the

revenue requirement from the monthly minimum to the commodity portion of

customers' bills.

Third, Staff's proposed rate design is not supported by a cost of service

study and is contradicted by the Company's cost of service study.

DOES STAFF'S RATE DESIGN FAIL TO REFLECT COST OF SERVICE AND

WHY IS THAT IMPORTANT IN THIS PROCEEDING?

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16 Q.

17

18

19

20

21

22

23

24

25

26

27

28

A. Yes.

designed to provide the required revenues to cover the Company's operating and

maintenance expenses and provide a reasonable opportunity to earn a fair rate

of return on its investments, but they must also be designed in such a way that

does not result in discriminatory rates among customer classes. That is the main

reason for conducting a cost of service study. The results of a cost of service

study indicate whether rate designs should shift one way or another to reflect the

costs of service for each customer class. The low return projected to be

generated by the residential customers is not supported by any cost of service

study in this'proceeding. .

As Mr. Reiker further testifies in his rebuttal testimony, rates must be

9
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DO you HAVE OTHER CONCERNS WITH STAFF'S PROPOSED RATE

DESIGN?

Yes, particularly as it relates to industrial users. The Company's two largest

industrial users, Abbott Laboratories and Frito Lay, both located in Casa Grande,

account for nearly 82.1% of the Company's total industrial sales. These

industrial customers have committed to reduce their water use by anywhere from

40% to 90%. In fact, the Company has already seen more than a 15% reduction

in industrial sales from these two customers this past year.

WHAT IS THE OVERALL EFFECT OF STAFF'S RATE DESIGN ON

INDUSTRIAL USERS?

Inverted rates should be designed to send a price signal to customers to

conserve water. Where industrial use is concerned, Frito Lay and Abbott do not

need a price signal because they have already committed significant resources

to reduce water use. See Chasse Direct Testimony Pages 4 to 6. Their

commitment to "Go Green" and use less water is well known and has been

publicized both on company websites and in business publications. See Exhibits

WMG-RB5 and WMG-RB6. Their plans to reduce water use would dramatically

reduce needed revenues. The impact of Staff's rate design will increase rates

unnecessarily to customers that have already committed to use less water.

DO STAFF'S PROPOSED RATES AND THE NATURE OF THE COMPANY'S

CUSTOMER BASE INCREASE THE RISK AND RESULTING REQUIRED

RETURN ON EQUITY FOR THE COMPANY?

1

2 Q.

3

4

5

6

7

8

9

10 Q.

11

12

13

14

15

16

17

18

19

20

21 Q.

22

23

24

25

26

27

28

As Mr. Reiker stated on page 8 (lines 13-16) of his revenue requirement rebuttal

testimony, industrial customers provided over 3% of the Company's revenues in

2007, while representing less than one-tenth of 1% of the number of customers.

Under Staff's proposed rates, the Company will rely on Abbott and Frito Lay

U:'RATECASE\2008 Gaxeral ]:iljng\RATE DESIGN AND COST OF SERVICE\GARFlELD\Rebutld Testimony_WMG_Rate Design_Final_24 Jul 09.dnc
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A.

A.

A.

alone to provide over $1.3 million, or 2.5% of the Company's metered operating
5
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revenues, and over $838,400, or 7.16% of the Company's operating income.

Relying on just two industrial customers to provide over 7% of the Company's

required operating income undoubtedly increases uncertainty that the Company

will achieve its allowed rate of return, especially when both of those customers

have already significantly reduced their usage and intend to do so further. Staff

provides no evidence that any of the publicly traded water companies used by

Staff in its cost of capital analysis rely on just two industrial customers to provide

such a large portion of their operating income.

ARE THERE OTHER CONCERNS OVER STAFF'S RATE DESIGN?

1

2

3

4

5

6

7

8

g Q.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Yes, over the projected lack of sales to generate needed revenues. Beyond the

discussion over rate design, there has been a considerable drop in sales from

historical sales. The fact is water sales have been dropping across customer

classes. I have already discussed the effects of reduced sales by industrial-

classified users. There has been a significant drop in residential sales as well.

Staff's rate design, which seeks to collect a much higher percentage of revenues

from the volumetric/commodity rate, combined with declining sales is a recipe for

financial disaster due to huge revenue shortfalls resulting from falling sales. If

rates are based on 2007 Test Year sales under Staff's proposed rate design,

revenues will not be sufficient to cover expenses and provide Staff's proposed

rate of return, let alone the fair rate of return the Company seeks. If Staff's rate

design is approved by the Commission in its current form, the Company will not

be able to "manage" its way out of the revenue shortfall, and the Company will

remain in a precarious predicament - unable to replace aging infrastructure,

improve its systems, maintain a full workforce, or attract capital under reasonable

terms.

U:\RATECASE\2008 Gmaal Filing\RATE DESIGN AND COST OF SERVICE\GARFIELD\Rebult8l Ta\imony_WMG_Rate Dmign_Final_24 Ill 09.doc
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A.
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DO YOU HAVE ANY SUGGESTIONS FOR THE COMMISSION ON HOW TO

ADDRESS THIS PROBABLE OUTCOME?

Mr. Reiker will address various ways to recover the projected revenue shortfall in

his rebuttal testimony. However, rates that fail to recover the necessary

revenues because they shift recovery of fixed operating costs into the commodity

rate generally, and the industrial class specifically which already is sharply

cutting water use would be bad policy and a failure of the regulatory process.

But this can be avoided by making adjustments to reflect the known and

measurable drop in sales, adjusting for further reductions in sales resulting from

conservation efforts, and implementing revenue adjustment mechanisms.

RUCO Rebuttal

DO you HAVE ANY COMMENTS ON RUCO'S RATE DESIGN?

Mr. Reiker will provide the majority of the Company's rebuttal testimony as it

relates to RUCO's rate design, sponsored by RUCO witness Rodney Moore. I

will note, however, that RUCO's rate design more closely reflects the cost of

service related to residential users than Staffs rate design. Moreover, RUCO's

support of a uniform rate structure for industrial users is more consistent with the

fact that additional price signals are not necessary for the Company's industrial

users, al though the Company's proposed rate design provides a more

reasonable rate of return. RUCO's rate design is also more appropriate from a

conservation perspective. However, like Staff's rate design, RUCO's proposed

rate design will not produce sufficient revenues to achieve even RUCO's

proposed rate of return due to dropping water sales. Adjustments to test year

sales and reductions in sales achieved through conservation need to be

accounted for in the final rate design along with approval of revenue adjustment

mechanisms.

DOES THAT CONCLUDE YOUR REBUTTAL TESTIMONY?

1 Q.

2

3

4

5

6

7

8

9

10

11 III.

12 Q.

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27 Q.

28 A. Yes.
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In Eco-Friendly Factory, Low-Guilt Potato Chips
ByANDREW MARTIN

CASA GRANDE, Ariz. - At Fnlto-Lay's factory heme, more than 500,000 pounds of potatoes arrive every day

from New Mexico to be washed, sliced, fried, seasoned and portioned into bags of Lay's and Ruffles chips.

The process devours enormous amounts of energy, and creates vast amounts of wastewater, starch and

potato peelings.

Now, Frito-Lay is embarking on an ambitious Dan to change the way this factory operates, and in the
process, create a new type of snack: the environmentally benign chip.

Its goal is to take the Casa Grande plant off the power grid, or nearly so, and run it almost entirely on

renewable fuels and recycled water. Net zero, as the concept is called, has the backing of the highest levels of

corporate executives at Pepsico, the parent company of Frito-Lay.

There are benefits besides the potential energy savings. Like many other large corporations, PepsiCo is

striving to establish its green credentials as consumers become more focused on climate change. There are

marketing opportunities, too. The company, for example, intends to advertise that its popular SunChips

snacks are made usingsolar energy.

"Wedon't know what thecomplete payoff for net zero is going to be," said Indra K. Nooyi,PepsiCo's
chairman and chief executive. "If this works even to 50 or 60 percent of its potential, that is fantastic, and it's
so much better than what we already have."

From coast to coast, more companies are thinking about how much fossil fuel they use and ways to conserve

energy. Venture capital money is also pouring into fledgling green technology.

Only a few years ago, Andy Walker, a government engineer, pleaded with companies to tackle the problems
but got blank stares. "Now, my phone is ringing off the hook," said Mr. Walker, who works at the National
Renewable Energy Laboratory of the Department of Energy in Colorado.

But advocacy groups contend that for dl the interest in saving energy, many companies also exaggerate smaLls

improvements for marketing purposes.

"Now I think there's a transition, and it's only begun and the grandstanding is ahead of the action," said Joel

Swisher, director of research at the Rocky Mountain Institute, a nonprofit energy research organization.

He said that some companies were trumpeting relatively modest changes. "Not that it's a bad thing," he

added. "It is moving 'm the right direction."

http://www.nytimes.com/200711l 15/business/15plant.html?___r=18cpagewanted-°=print 7/16/2009
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Some companies have pursued much more ambitious changes. Toyota Motor Engineering and

Manufacturing North America said it had managed to reduce energy consumption for every vehicle

manufactured by more than 24 percent since 2002. Texas InslmmgNs built a green semiconductor plant in

Texas in 2006 that the company expects will save $4 million a year in energy and water costs .

PepsiCo, meanwhile, has become the nation's biggest buyer of renewable energy credits, a financial

instrument that stimulates the development of renewable energy sources, and its subsidiaries are retrofitting

plants and distribution centers to reduce energy.

The net zero concept, however, is the company's most ambitious environmental venture to date. Reaching its

goal of taking it almost completely oH the power grid will not be easy,

Over the next several years, Frito-Lay plans to install high-tech filters that would recycle most of the water

used to rinse and wash potatoes, as well as the com used to mace Doritos and other snacks, and then burn

the leftover sludge to create methane gas to run the plant's boiler.

The company will also build at least 50 acres of solar concentrators behind the plant to generate solar power.

A biomass generator, which will probably bum agricultural waste, is also planned to provide additional

renewable fuel.

The retrofit of due Casa Grande factory, scheduled to be completed by 2010, would reduce electricity and

water consumption by 90 percent and its natural gas use by 80 percent. Greenhouse gas emissions would be

cut by 50 percent to 75 percent, the company said.

Frito-Lay hopes the project will help the company save money on energy costs, particularly as oil prices

approach $100 a barrel. What works in Casa Grande, one of 37 plants it operates in the United States and
Canada, would then be replicated at other sites where possible.

The Casa Grande plant was built in 1984 and is bigger than two football fields. With its peelers and ovens and
fryers, the plant bums enough natural gas in a year to heat 13,000 homes for the winter, and it makes 212
million bags of snack chips a year.

Under a directive from Frito-lay to cut utility costs, the managers at the Casa Grande plant have already

installed skylights in conference rooms, offices and a finished goods warehouse to reduce the need for

artilidal light. They have also bought more fuel-efhcient ovens and have begun recapturing heat from oven

stacks.

Vacuum hoses were installed to pull moisture from potatoslices, both to recapture the water and to reduce

the amount of heat needed to cook the potato chips.

Since 1999, Frito-lay companywide has reduced its water use by 38 percent, natural gas by 27 percent and

electricity by 21 percent, cutting $55 million a year in utility costs.

But finding new ways to save energy and water is getting harder each year. So Frito-Lay ofEciads started

exploring more ambitious - and expensive - methods.

At a strategy meeting last year with Mrs. Nooyi, Frito-Lay managers proposed creating a plant with a

ht tp : / /www.nyt imes.com/2007/ l  1 /15/bus iness/ l5p lant .h tmI?_1= 1 &pagewanted=pr in t 7/16/2009
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combination of technologies that would cut water and energy use as much as possible.

"We said, 'This might not make a hell of a lot of sense initially, but long term this is where we need to go,"'
saidDavid Haft, Frito-Iay's group vice president for sustainability and productivity.

The Casa Grande plant was selected because it was a midsize operation that would cost less to retrofit than a

larger factory. The plant's locale also offered an attractive storyline for consumers: recyclingwater in the

middle of the desert and producing snack chips from solar concentrators.

The project will start next year with the installation of a membrane bio-reactor, which looks like a railroad
car with long strands of fettuccine hanging from the ceiling. In fact, the strands are jilters that will clean the
water used to process potato chips and com products.

The waste produced by the filtering process will then be fed to a new anaerobic digester, which will produce

methane gas to run the plant's boiler.

The second stage of the process will be the installation of at least 50 acres of solar concentrators behind the

plant. Similar concentrators are now being installed at a plant in Modesto, C8dif. The concentrators are

parabolic mirrors about three feet off the ground that move with the sun and focus energy on a tube filled

with water, much as a magnifying glass focuses the sun's rays.

The water is heated to about too degrees and is run through a maze of pipes back to the plant, where it will

power a steam generator.

The last pardon of the net zero plant would be a biomass generator that provides additional fuel to Mn the
plant'8 boiler. Company officials have not yet determined what type of material will be used as fuel.

Frito-Lay would not provide a cost estimate for the project at Casa Grande. The companys projections show
that installing the net zero technology will cost slightly more over the next 25 years than if they continued
with the current programs. However, the estimates are fairly conservative and do not factor in oil at $100 a

banal.

Frito-Lay officials maintain that trying net zero provides a hedge, particularly if the most pessimistic

predictions about climate change and the availability of water and petroleum hold true.

"If the price of these resources continues to rise, we will be very happy we made these investments," said Rich

Beck, senior vice president for operations.

nonunalnusxaz IM anw_lnnn=.Inu».c»mn»nv
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Safeguarding the Environment
Abbott has a longstanding commitment to minimize its impact on the
global environment-in our souring of raw materials, in the
manufacturing and distribution of our products and in the ways consumers
use and dispose of them. In every product that we make, in every service
we provide and in every market we serve, we strive to be good stewards
of the earth and its resources.

We have identified climate change, water use and product stewardship as
our mod significant environmental loads, and we treat them as strategic
priorities. At the same time we continue to manage the co-efficiency of
our many manufacturing sites around the world as well as protecting the
health and safety of all our employees. We have an Environment, Health
and Safety Policy and Management system to underpin this work.

Awards & Recognition

As part of our aggressive
program to cut energy use and
greenhouse gas emissions,
Abbott is investing heavily in
solar power.Here, utilities
supervisor Giuseppe Stradella
inspects newly installed
phdovoltaic cells at our
Campoverde, Italy manufacturing
center near RoMe.

15%
Lake County, Illinois

For tlle tenth time. Abbott received the annual Illinois Governor's Pdlutlon
Prevention Award for outstanding environmental excellence. The award
recognizes businesses and organizations In Illinois that have successfully
reduced the generation of gaseous, liquid and solid waste. Abbott has
been honored for Implementing four pollution prevention projects at our
headquarters that resulted In environmental benefits. These efforts
Included using a more environmentally friendly product to replace a
volatile organic material in a manufacturing process; repairing production
lines to reduce energy consumption and C02 emlssiohs, reducing waste

sent to landfills by providing employees at two Lake County plants with
reusable clothing to replace disposable apparel, and lowering the amount
of purified water used in a manufacturing process for producing
pharmaceuticals.

Abbott Park, llllnds

We were recertified h 2007 by the Wildlife Habitat Council Wildlife at
Work SWlnternational Accreditation Program, which recognizes
meaningful wildlife habitat management programs, Including
environmental education programs. Certification through WHC provides
third-party credibility and an objective evaluation at projects completed at
our Abbott headquarters and the Abbott Park community at large.

Sturgls, Mlchlgan

Reduction in CO Emission
from manufacturing
in 2008, representing
significant progress
towards our 2011 goal,
This 250-megawatt
installation helps us save
470,000 pounds in
co, emissions per year .

The nutrition plant was named Outstanding Bud fess Recycler of the Year by the Michigan Recycling Coalition,a
nonprofit environmental organization focused on sustaining and resrloring our natural world.

COO'\!l'llll, Ireland

The 2008 inaugural Green Business Award was awarded to Abbott Ireland. Also, our nutrition manufacturing plant
in Cootehill was the Lisa recipient of the Passion for the World Around Us award, which honors businesses that
make positive contributions to their operating communities. Our Cootehill plant also received the 2000 Regional
Award for Occupational Safety in the North East Region from the National Irish Safety Organization Awaids
Scheme.

Baroelone4a, Puerto Rico

The Abbott Biotechnology Plant received a Séliemy Achievement Aware from the Puerto Rico Manufacturing

http://www.abbott.com/global/url/printerFriendly»'en_US/on 7/16/2009
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Assodalion, which honors employers who have achieved an OSHA Incidence rate between 75 percent and 90
percent lower than the national average rate, for industries under the same sec Code.

Delkanhelm, Germany

Our Ddkenhekn. Germany plant received the 2006/2007 Wiesbaden Eooprofit Plant' for the fourth time running, in
acknowledgement of services to the environment including the installation off a rooltile photovoltaic system able to
convert light into electricity, replacement of 1 .000 fluorescent tubes with lower-wattage systems. reuse of
polystyrene cooler boxes, installation of 26 optical flush devices for urinals, and a continuous improvement process
for pedcaging. The combination of measures allows Abbott to generate annual savings of €167,262 n rems of
enengylemissions, walerlwaste and raw materials/disposal.

Home | Select a Country | Site Map I Contact Us | Privacy Policy | Terms of Use

Copyright ©2006, 2009 Abbott Laboratories. Abbott Park, Illinois, U.S.A.

Unless otherwise specified, all product names appearing in this Internet site are trademarks owned by
or licensed to Abbott Laboratories, its subsidiaries or affiliates. No use of any Abbott trademark trade
name, or
Laboratories. except to identify the product or services of the company.

trade dress in this site may be made without the prior written authorization of Abran
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A Com prehenslve Water Strategy
lllbbott understands that water Is a critical and finite resource. one that is
essential to sustaining human health. economic growth and the
environment. More than 1.1 billion people have no access to dean water;
2.4 billion lack proper sanitation; and 2.3 billion live In water-stressed
areas. We also know that access to clean water is cntlcal to maintaining
our manufacturing operations and to the wstornens who use our products.
Population growth. industrial expansion and agricultural development
pose challenges for water access In many parts of the world.

It is within this global context Mat Abbott is committed to managing its
water use in an efticlent and sustainable manner and to improWng access
to dean water in commodes where we play a part. In 2008. our
company adopted a new water policy which has four elements:

Alibott Global Citizenship: Improving Access to Water

Point This PageI Back to Web Page

44
P*

34825§

Page 1 of 2

* Continuous improvement of our operations and water use
eflldency- with the goal of reducing water use by 40 percent by
2011 (indexed to sales. at a 2004 baseline);

» Recognition of the risks that water stress and scarcity pose for our
business, along with oonaete steps to mitigate those risks; and

» Facilitating access to high-quality water in al of the communities
where we operate. and

> Educating community members about the importance of protecting
water resources that are vulnerable to overuse or contamination.

Water is essential to
manufaaunng, but the quality of
the water we return to the
environment is equally important.
Here. at Abbott's Environmental
Ana Industrial Hygiene
Laboratory in Campoverde, Italy,
Marco Marchioni (foreground)
and Mauro D'Amario prepare to
analyze samples from our
wastewater treatment plant.

155During 2008. we completed an evaluation of locals water stress for earn of
our manufacturing does Qobally and prioritized them for further action.
The top 4 sites ldentllted are: Casa Grande. Arizona; Campoverde, Italy;
Temealla. California. and Singapore.

By foaming efforts and resources on these higher n'sk sites. the plant In
Casa Grande, Arizona. succeeded in reducing its moral water usage for the
second consecutive year (refer to chart data how). and the plant in
Campoverde, Italy, has reduced its water consumption by more than 20
percent (51 million gallonslyear) ewer the last two years while inaeasirag
overall producion.

Million Gallons

In addition, we are committed to improwng the discharge of dean water
where water cleanliness Is at issue. Many Abbott sites do not discharge
water that contains chemicals. Therefore, we measure water discharge results only at those sites where the
cleanliness of water disdnerge is at issue.

of water saved in
manufacturing in 2ooa
through water-reduction
projects.

Managing Our Wider Water Foomprlnt

In the many water-stressed regions where we operate. Abbott recognizes the role we can play In hdplng to
educate local communities to better manage their water supplies. We are focused on helping communities with
water conservation, starting with a water audit assessment, followed by consultations was experts from Abbott and
from external nongovernmental organizations who can help develop a timeline to meet water use reduction goals.
In 2008, for example. Abbott began woddng with the Project Wet lntemadonal Foundation to develop an approach
for use at Abbott manufacturing an in water-scarce areas, such as Casa Grande, Arizona, Campovefde. Italy;
and Singapore.

Improving Access to Water
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Our comprehensive water strategy focuses on three key areas:

9

9

B

Improving our operations and product design,

Assessing and mitigating risks to our business due to regional
water stress;

Facilitating access to high-quality water in global communities. o
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Position statement on access to water A

We implemented new information technology to enable the evaluation of
water-related risks at our manufacturing sites and to plan our water-
management strategy accordingly. MoWng forward. we will collaborate
with our businesses and stakeholder to identify water conservation
projects, especially in water-stressed regions where we have
manufacturing operations.
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Access to Water - Position Statement

Abbott understands that water is a critical Enitc natural resource that is essential to sustain
human health, economic growth and the environment. Many govemlnents and non-
govemmental organizations have recognized access to water as one of the world's key
environmental and human health issues. The World Health Organization has reported that
I .l billion people do not have access to safe water and 2.4 billion people do not have
adequate sanitation. It has been estimated that more than 2.2 million deaths occurred in
2000 due to water, sanitation, or hygiene attributed ill health. The United Nations (UN)
has set ambitious targets through the Millemliul'n Development Goals hoping to halve the
proportion of people without access to safe drinldng water and sanitation by 2015.

Abbott do recognizes that access to clean water is critical to maintaining its'
manufacturing operations at any given location. Clean water is also a necessary resource
for many customers who use our products. Unfortunately, access to clean water may
become more difficult as demand increases due to factors such as growing populations,
industrial expansion, and intensive agriculture. According to a 2004 study commissioned
by Abbott, the percentage of Abbott plants in above average water stressed countries is
expected to increase from 20% in 1995 to 66% by 2025. These countries include the U.S.,
Germany, Italy, Spain, France, Switzerland, Japan, Pakistan, India, South Attica, Mexico,
and China. Additionally, Ar many Abbott operating locations, government-issued licenses
or pmivs place entbrccable restrictions on both the amount of water the location may use
and the quality of water discharged.

It is within this global context that Abbott is committed w managing its own water
nesourcec in compliance with legal requirements and in an efficient and sustainable
manner, and also to improving access to clean water for communities in which we are
pan. To do this, we must;

Be guided by our values, policies, and management systems.
Continuously inupmove our water usage efficiency and reduce the amount of water
used by 15 percent by 2010.

D Prevent, whenever possible, water discharges that could have an adverse effect on
human health or the environment.

o Engage with other water users and providers to promote appropriate water
management principles and addaness challenges.

o Educate community members about the importance of protecting groundwater and
other water resources that are vulnerable to overuse or contamination.

m
D

Abbott Actions
We will focus our actions on three core elements.

Abbott3
A Prwwe for LM
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1.
2.

3.

Global Environmental Management Initiative (GEMI)
United States Council for International Business (USCIB)
Pharmaceutical Research and Manufacmrers of America (PIIRMA)

AbbottHum
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ARIZONA WATER COMPANY

Rebuttal Testimony of

Joel M. Raker

I. Introduction

PLEASE STATE YOUR NAME, EMPLOYER, AND TITLE.

My name is Joel M. Reiker. I am employed by Arizona Water Company (the

"Company") as Manager of Rates and Regulatory Accounting.

ARE you THE SAME JOEL M. REIKER THAT PREVIOUSLY PROVIDED

DIRECT TESTIMONY DATED AUGUST 2008 AND REBUTTAL

TESTIMONY DATED JULY 10, 2009 CONCERNING THE REVENUE

REQUIREMENT IN THIS PROCEEDING?

22,

Yes.

HAVE you REVIEWED THE COST OF SERVICE AND RATE DESIGN

DIRECT TESTIMONY FILED BY THE OTHER PARTIES TO THIS

PROCEEDING?

Yes, I have reviewed the cost of service and rate design testimony of each of the

witnesses of the Arizona Corporation Commission's ("Commission") Utilities

Division Staff ("Staff") and the Residential Utility Consumer Office ("RUCO").

WHAT  IS T HE PURPOSE OF T HIS PHASE OF YOUR REBUT T AL

TESTIMONY?

The purpose of this phase of my rebuttal testimony is to respond to the direct

testimony of Staff witnesses Steven m. Olea and Jeffrey M. Michlik, and RUCO

witness Rodney L. Moore.

1

2

3
4

5

6

7 Q.
8

9
10 Q.
11
12
13
14

15 Q.
16
17
18
19
20

21 Q.
22
23

24
25
26 Q.

27
28

How IS YOUR TESTIMONY ORGANIZED?

U:\RATECASE\2008 Genial Filing\RATE DESIGN AND COST OF SERVlCElREIKER\Reika Rahunnl _ rule da9igp_Fina.l_24 JUL 09.doc
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A.

A.

A.

A.

A.

My testimony is presented in three sections, including this introductory Section I.

In Section II, I present the Company's updated cost of service study ("COSS")
3



and proposed rate design, as reflected in rebuttal Exhibit JMR-RBEX2,

Schedules RB-G1 through RB-G7 and RB-H1 through RB-H4, respectively, and I

respond to the direct testimony of Staff witness Oiea concerning the Company's

COSS. In Section III, I respond to the direct testimony of Staff witness Michlik

andRUCO witness Moore concerning their respective rate designs.

Updated COSS and Proposed Rate Design

DID THE COMPANY UPDATE ITS COSS IN THIS PHASE OF THE

PROCEEDING?

Yes. The Company's updated COSS is shown in rebuttal Exhibit JMR-RBEX2,

Schedules RB-G1 through RB-G7. The updated COSS reflects the Company's

updated adjusted test year operating results and updated revenue requirement.

DOES THE COMPANY ACCEPT THE CHANGES TO THE ALLOCATION

FACTORS PROPOSED BY STAFF WITNESS OLEA ON PAGES 6 7 OF HIS

DIRECT TESTIMONY?

Yes. The Company accepts Mr. OIea's proposed changes to the Company's

COSS allocation factors. the Company does not accept the

adjustments Mr. Olea made to reflect Staff's recommended level of expenses

and rate base.

However,

1

2

3

4

5

6

7 I.

8 Q.

9

10

11

12

13 Q.

14

15

16

17

18

19

20 Q.

21

22

23

24

25

26

27

28

HAVE THE RESULTS OF THE COMPANY'S COSS CHANGED FROM THOSE

REPORTED IN THE COMPANY'S APPLICATION?

U:\RATECASE\200E Gmaal Fi1ing\RATE DESIGN AND COST OF SERWCE\REIKER\Rdk8 Rebuttal rate desigu__Flnal_24 JUL 09.doc
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A.

A.

A.

No. As shown in rebuttal Exhibit JMR-RBEX2, Schedule RB-G1, the operating

income deficiency for both the commercial and industrial customer classes

remains negative, indicating that revenues from these classes, on average, are

higher than the cost of service allocated to them. Specifically, as shown on page

1, line 25, columns c and D of rebuttal schedule RB-G1, the commercial and

industrial customer classes are currently providing rates of return of 11.64% and

34.96%, respectively. Given the Company's overall required return/cost of

4



capital of 9.20%, the COSS suggests that commercial and industrial customers

are paying a markup over cost of 2.44% and 25.76%, respectively.

IS THE COMPANY TAKING THE SAME APPROACH TO RATE DESIGN AS IT

DID IN ITS ORIGINAL APPLICATION?

Yes. The Company's updated rate design shown in rebuttal Exhibit JMR-

RBEX2, Schedule RB-H3 continues to incorporate the concept of gradualism. In

other words, the Company did not explicitly reduce the overall level of revenues

allocated to the commercial and industrial classes. Also, as shown on line 24 of

rebuttal schedule RB-G2, under the Company's proposed rate design, residential

customers wil l  pay rates that are at or below each system's stand-alone

residential cost of service - even in those systems the Company is proposing to

consolidate.

WHY IS THIS IMPORTANT?

This is important because inter-system subsidies provided by residential

customers have long been cited as a primary reason against rate consolidation in

general. However, under the Company's proposed rate design residential

customers located in one water system will not subsidize residential customers

located in another water system, even if the rates of the two systems are

consolidated, because their rates will remain at or below the cost of service for

their class.

DOES THE COMPANY'S PROPOSED RATE DESIGN CONTINUE TO

ADDRESS AFFORDABILITY?

1

2

3 Q.

4

5

6

7

8

9

10

11

12

13 Q.

14

15

16

17

18

19

20

21 Q.

22

23

24

25

26

27

28

Yes. The Company's proposed residential lifeline rate provides 3,000 gallons of

water at a cost discount ranging from 8.45% (Ajo) to 60.63% (Stanfield) to all

residential 5/8-inch customers independent of income level or ability to pay, thus

helping to keep water bills affordable for basic needs. (See rebuttal Exhibit JMR-

RBEX2, Schedule RB-H4) .
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A.

A.

A.
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Staff's and RUCO's Proposed Rate Designs

DO you HAVE ANY COMMENTS ON STAFF'S PROPOSED RATE DESIGN

AND THE DIRECT TESTIMONY OF STAFF WITNESS MICHLIK?

Yes. I have several comments regarding Staff's proposed rate design and Mr.

Michlik's direct testimony:

1. Stafi"s proposal to increase the rates charged to industrial customers located in

Casa Grande by over 48% is unfair and discriminatory.

2. Staff's proposed inverted tier rate design for industrial customers, particularly

those located in Casa Grande, is unnecessary and unfair.

Staff's proposal to eliminate the basic service charge for construction sales and

1 II.

2 Q.

3

4

5

6

7

8

g

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

2 7  .

28

sales for resale is unsupported and should be rejected.

4. Staff's proposal to charge residential rates in Sierra Vista and Sedona that are, in

the aggregate, higher than cost is unnecessary and should be avoided.

5. The Company has concerns about Staff's proposal to fully consolidate the rates

of Casa Grande, Stanfield, and Coolidge as well as Sedona, Pinewood, and

Rim rock.

6.  Absent  a Commission-approved revenue decoupling mechanism, Staff's

proposal to increase the percentage of revenues collected from the

volumetric/commodity rate is inappropriate as per capita usage continues to

decline. Staff compounds this problem by increasing the rate differential

between usage tiers to as high as 118%.

7. Staff's proposed typical bill increases cited by Mr. Michlik ignore the effect of

surcharges currently in effect and are therefore overstated and misleading to the

Commission and customers alike.

I will in turn address each of these issues in further detail.
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A.

3.
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Staffs Proposed Industrial Class Rate Increase

DID STAFF PROVIDE A REASON FOR PROPOSING TO INCREASE

INDUSTRIAL RATES BY OVER 48% IN CASA GRANDE?

No. Exhibit JMR-Staff 1 shows the results of the Company's COSS at Staff's

proposed rates. Schedule G-2, page 13, column line 24 of that exhibit

indicates that industrial customers will be paying an 82% markup from cost under

Staf'f's proposed rates in this proceeding. Staff provides no explanation for its

proposed increase and doesn't explain why it would be fair for industrial

customers to pay such an exorbitant markup from cost under their proposed

rates.

D,

WAS STAFF AWARE OF THE RESULTS OF THE COMPANY'S cogs WHICH

INDICATE THAT INDUSTRIAL CUSTOMERS ARE, o n AVERAGE,

CURRENTLY PAYING RATES THAT ARE SIGNIFICANTLY HIGHER THAN

COST?

1

2 Q.
3

4

5

6

7

8

9

10

11 Q.

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Yes. Staff spent several hours with Mr. Harris and me reviewing the Company's

COSS, and Mr. Olea filed direct testimony on behalf of Staff that essentially

confirms the results of that COSS. As I explained on pages 46 - 47 of my

revenue requirement rebuttal testimony filed on July 10, 2009, those results

indicate that industrial customers are already paying water rates that are

significantly higher than cost. However, it appears Staff simply ignored the

COSS without reason. In fact, aside from the residential 5/8-inch lifeline rate,

Staff proposes to charge the same basic service charge and commodity rate to

all three customer classes (residential, commercial, and industrial) irrespective of

differences in the cost of service. This is no different than the Company's current

rate design which over-allocates revenues to industrial customers.

U3\RATECASE\2008 Gmazd 1=i1mgla1ATE DESIGN AND COST OF SERVICE\REIKER\Reike' ReblMal . rate design_FmaI_24 JUL 091105
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BUT WOULDN'T YOU AGREE THAT ONE OF THE PURPOSES OF A COSS

IS TO OFFER GUIDANCE IN SETTING RATES, AND THAT OTHER POLICY

CONSIDERATIONS MAY HAVE AN IMPACT ON THE RATE DESIGN?

Yes. However, Staff fails to provide an explanation or otherwise cite any policies

it considered in proposing a 48% increase to Casa Grande industrial customers

who are currently paying a 40% markup from cost, and who will pay an 82%

mark-up from cost under Staff's proposed rates. I am also unaware of any

Commission directive or Staff policy stating that industrial customers are to

subsidize other customer classes to the greatest extent possible. Even RUCO,

the statutory advocate for the residential class, recognizes the need to decrease

the level of revenues allocated to this class. Unfortunately for industrial

customers in general, and Abbott Laboratories ("Abbott") and Frito Lay in

particular, Staff ignored the COSS when developing its proposed rates in this

proceeding.

1 Q.

2

3

4

5

6

7

8

g

10

11

12

13

14

15 Q.

16

17

18

19

20

21

22

23

24

25

26

27

28

WHAT EFFECT WILL STAFF'S RECOMMENDED INDUSTRIAL RATE

DESIGN HAVE ON THE COMPANY IF IT IS ADOPTED?

U:lRATECASE\2008 Gmaal Filing\RATE DESIGN AND cosT OF SERWCE\REXKER\Rdk6Rdwllal rate design_Final_24 JUL 09.doc
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A.

A.

If the Commission adopts Staff's recommended industrial rate design in this

proceeding, the Company will have little, if any, chance of recovering its full cost

of providing service in Casa Grande. On page 42 of my revenue requirement

rebuttal testimony filed on July 10, I explained how Abbott and Frito Lay have

stated goals of significantly reducing the amount of water they purchase from the

Company. In 2008, Abbott reduced the amount of water it purchased from the

Company by approximately 18% compared to the test year. This reduction

represents $120,973 in unrealized revenues at the Company's proposed rates.

In the first six months of 2009, Abbott further reduced its usage by another

12.15% compared to the same period in 2008, representing an additional

$36,074 in unrealized revenue. Further, as Abbott' witness Mr. Chasse explains

on page 4 of his direct testimony, Abbott has established a goal of 40% water

8



use reduction by 2011. Also in 2008, Frito Lay reduced the amount of water it

purchased from the Company by nearly 9% compared to the test year, and

reduced the amount of water it purchased by an additional 15.7% in the first six

months of 2009, representing unrealized revenues at proposed rates of $22,044

and $18,177, respectively. According to Mr. Garfield's Exhibit WMG-1, Frito

Lay's "net zero" initiative which is expected to be in place by 2010, is projected to

reduce water use by 90%.

Under Staff's proposed rates, declining usage in both 2008 and the first six

months of 2009 represents over $290,000 in unrealized revenues. These

revenues represent approximately 9% of Casa Grande's operating income

requirement. Assuming Abbott was to achieve its stated goal of reducing water

usage by 40% and Frito Lay was to meet its "net zero" target, the impact on

revenues (at Staff's proposed rates) would be a devastating $984,928 - over 8%

of the Company's total required operating income, and roughly 30% of Casa

Grande's stand-alone operating income requirement under Staffs proposed rates

in this proceeding.

IS THERE ANYTHING THE COMMISSION CAN DO TO MITIGATE THE

EFFECT THAT A CONTINUED DECLINE IN CUSTOMER USAGE WILL HAVE

ON THE ABILITY OF THE COMPANY TO RECOVER ITS COST OF

PROVIDING SERVICE?

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17 Q.

18

19

20

21

22

23

24

25

26

27

28

Yes. As described above, the Company will have little, if any, chance of

recovering its full cost of providing service under Staff's proposed rate design. If

approved by the Commission, the water revenue adjustment mechanism

("WRAM") described on pages 43 and 44 of my revenue requirement rebuttal

testimony, will allow the Company to recover revenues lost as a result of the

continuing decline in per-customer usage. Therefore, the Company requests that

after the Commission issues a final decision in this proceeding, it leave the
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docket open for the purpose of developing a WRAM, as well as other adjustment

mechanisms requested by the Company.

WHY DOES THE COMPANY BELIEVE A WRAM IS IN THE PUBLIC

INTEREST?

Absent such a mechanism, we know based on actual reductions in usage from

test year levels by Abbott and Frito Lay, as well as other customer classes, that

rates determined in this proceeding will be inadequate on the first day they are

implemented. Rates that are knowingly set below the cost of service are not fair

and reasonable, and the long-term consequences of setting rates below the cost

of service are detrimental to both the Company and its customers. A WRAM will

provide the Company an opportunity to recover its cost of providing service, thus

enabling it to achieve the authorized rate of return thereby allowing the Company

to replace aging infrastructure, maintain adequate staffing, attract capital at

reasonable terms, and continue to provide adequate service.

Staffs Proposed Industrial Class Inverted- Tier Rate Design

SHOULD THE COMMISSION CONTINUE TO IMPOSE AN INVERTED-TIER

RATE DESIGN ON INDUSTRIAL CUSTOMERS, PARTICULARLY THOSE IN

CASA GRANDE, AS PROPOSED BY STAFF?

1

2

3 Q.

4

5

6

7

8

g

10

11

12

13

14

15

16
Q.

17

18

19

20

21

22

23

24

25

26

27

28

No. On page 48 of my revenue requirement rebuttal testimony I explained how

the flat commodity rate proposed by the Company is already higher than cost,

and the Company's largest industrial customers have already significantly

reduced the amount of water they consume. These industrial customers, Abbott

and Frito Lay, accounted for over 562 million gallons, or over 80% of the water

sold to the industrial class during the test year. The lowest-usage bill issued to

either of these customers during the test year was for 7.7 million gallons, roughly

8 times the level of Staff's proposed break-over point of 950 thousand gallons for

an industrial 6-inch meter. Thus, Staff's proposed rate design will not encourage
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conservation any more than charging a flat rate that is already higher than cost.

Staffs proposed inverted-tier industrial class rate design is nothing more than

symbolism over substance. If conservation is the Commission's goal, it would

make more sense to simply allocate a greater amount of revenues to those

customer classes which are currently paying less than their indicated cost of

service, and send the appropriate price signal to such customer classes.

Staffs Proposed Construction Water and Sales for Resale Rate Design

DID STAFF EXPLAIN WHY IT PROPOSES ELIMINATING THE BASIC

SERVICE CHARGE FOR CONSTRUCTION WATER AND SALES FOR

RESALE?

No. Staff provides no basis for eliminating the fixed basic service charge for

these customer classes. Staff's recommendation again ignores the COSS, which

clearly shows that there are fixed costs associated with serving these customers.

Staff's Proposed Residential Class Rate Design

DOES STAFF'S PROPOSED RATE DESIGN UNNECESSARILY ALLOCATE

AN EXCESSIVE AMOUNT OF REVENUES TO THE RESIDENTIAL CLASS IN

SIERRA VISTA AND SEDONA?

1

2

3

4

5

6

7

8
g Q.

10

11

12

13

14

15

16 Q.

17

18

19

20

21

22

23

24

25

26

27

28

Yes. Residential customers generally should not be required to subsidize other

customer classes and such subsidies should be particularly avoided in those

systems where Staff supports consolidation, including Sierra Vista and Sedona.

Unlike the Company's rate design, Staff's proposal would unduly burden

residential customers in Sierra Vista and Sedona by setting rates that are marked

up 2.05% and 1.53% from cost, respectively.
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Staff's Proposed Rate Consolidations

WHAT ARE YOUR CONCERNS REGARDING STAFF'S PROPOSAL TO

FULLY CONSOLIDATE CASA GRANDE, STANFIELD, AND COOLIDGE, AS

WELL AS SEDONA, PINEWOOD, AND RIMROCK?

1

2 Q.
3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

The Company is concerned about the conflicting price signal that it may be

sending to the customers located in Stanfield, Pinewood, and Rimrock. These

customers would receive a significant rate decrease if these groups of systems

Under the

Company's proposed phased/partial consolidation of Casa Grande, Stanfield,

and Coolidge, residential customers with 5/8-inch meters located in Stanfield

would see virtually no change in their monthly be, while under Staff's proposed

full consolidation these customers would experience a rate decrease ranging

from 18% to 20%.

Under the Company's proposed phased/partial consolidation of Sedona,

Pinewood, and Rim rock, residential customers with 5/8-inch meters located in

Pinewood would see increases ranging from 5% to 10%, and residential 5/8-inch

customers located in Rim rock would see slight decreases ranging from 3% to

6%. However, under Staffs proposed full consolidation, residential 5/8-inch

customers located in Pinewood and Rim rock would experience rate decreases

ranging from 18% to 35%. This is particularly troublesome in systems such as

Pinewood, where a significant increase in customer usage as a result of a

reduction in rates may create future source of supply issues.

Although the types of partial, or phased, rate consolidations proposed by the

Company may not make sense in systems such as Lakeside and Overgaard

where current rates are only pennies apart, phasing allows the Company to avoid

sending undesirable price signals in systems where current rates are significantly

different.

are fully consolidated on the basis currently proposed by Staff.
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Staffs Proposed Increase in the Percentage of Revenues Collected through the

Commodity Rate

DOES STAFF'S PROPOSED RATE DESIGN INCREASE THE PERCENTAGE OF

REVENUES TO BE COU.ECTED THROUGH THE VOLUMETRICICOMMODTTY RATE?

Yes. Staff's proposed rate design increases the percentage of revenues to be

collected via the volumetric/commodity rate by over 3%. Given the evidence in

this case which indicates declining customer usage, the Commission should not

allocate an additional percentage of revenues to the commodity rate without

explicitly addressing the effect of declining usage on revenues through the

adoption of a WRAM or similar type of revenue decoupling mechanism.

WHAT EVIDENCE ARE you REFERRING TO IN YOUR PREVIOUS

ANSWER?

I am referring to (1) the study I provided as Exhibit JMR-4 to my direct testimony

which indicates a decrease in average monthly per-customer usage as a result of

implementing conservation-oriented rates, and (2) the studies l provided as

Exhibits JMR-RB4 through JMR-RB7 of my revenue requirement rebuttal

testimony, which indicate a decline in average monthly per customer usage while

controlling for weather, in six of the Company's systems where inverted-tier rates

are currently in effect. A review of the Company's 2008 annual report to the

Commission also clearly shows a drop in water use/consumption. Water

consumption has continued to decline in 2009.

DO you HAVE ANY ADDITIONAL EVIDENCE WHICH INDICATES THAT THE

CONSERVATION-ORIENTED RATES PROMOTED BY STAFF AND

ADOPTED BY THE COMMISSION IN RECENT YEARS ACTUALLY RESULT

IN DECLINING CUSTOMER USAGE?

1

2

3 Q.

4

5

6

7

8

g

10

11 Q.

12

13

14

15

16

17

18

19

20

21

22 Q.

23

24

25

26

27

28

Yes. I have updated the studies presented in my revenue requirement rebuttal

testimony to include every system where Staff's conservation-oriented rates are
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currently in effect. The results of those studies are shown in Exhibit JMR-

RBEX3, and are summarized below:

System(s)
Casa Grande/Stanfield/Coolidge
Superstition/Miami
Bisbee
Sierra Vista
Ajo
White Tank
San Manuel/OracleANinkelman

Avg. Monthly
Usage (M

Gals)
10.7
8.5
5.6
9.6
5.2

13.9
7.3

Average
Decline/Month

(M Gals)
-0.037
-0.010
-0.022
-0.019
-0.006
0.048
-0.020

t-Statistic
-6.01
-2.78
-4.24
-2.63
-2.07
4.03
-4.02

The results summarized in the above table indicate that residential customers in

every system where conservation-oriented rates are currently in effect, except for

the White Tank system, used less water on average in each successive month

over the sample period, while controlling for weather variations. The data

presented in Exhibit JMR-RBEX3 and summarized above represents over 58,000

residential customers, or 78% of the Company's residential customer base.

DOES STAFF'S PROPOSED RATE DESIGN FURTHER INCREASE THE RISK

OF UNREALIZED REVENUES RESULTING FROM A DECLINE IN

CUSTOMER USAGE?

1

2

3

4

5

6

7

8

g

10

11

12

13

14

15

16
17 Q.

18

19

20

21

22

23

24

25

26

27

28

Yes. Staff's proposed rate design further increases the likelihood that the

Company will not recover its cost of service by increasing the maximum rate

differential between the first and second tiers of the 5/8-inch residential rate from

a current maximum of 40% in Casa Grande, to 118%. For example, Staff

proposes to reduce the 5/8-inch residential  f i rst t ier l i fel ine rate from

$12147/thousand gallons to $0.90/thousand gallons and increase the second

tier commodity rate from $1.7016/thousand gallons to $1.96/thousand gallons.

The effect of -this change.is to push an increasing amount of revenue into the

higher tiers for recovery at a time when we know, based on actual data, that
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residential customers are reducing the amount of water they use. Mr. Garfield

addresses this issue in further detail in his rate design rebuttal testimony.

Staff's Proposed Typical 8i// Increases

HOW DID MR. MICHLIK OVERSTATE STAFF'S PROPOSED TYPICAL BILL

INCREASES?

Mr. Michlik did not account for any of the arsenic cost recovery mechanism

surcharges that are currently in effect and as a result, he overstated several of

Staff's typical bill increases. These surcharges, which are currently in effect,

represent over $5.4 million in revenues, or approximately 40% of the Company's

required increase in revenues in this proceeding. The table below compares the

actual changes to a typical 5/8-inch residential customer bill at Staffs proposed

rates compared to the inaccurate and somewhat misleading figures cited by Mr.

Michlik. The effects of Staff's proposed rates on typical 5/8-inch residential

customer bills are also shown in Exhibit JMR-Staff 1, Schedule H-4.

TYPICAL BILL INCREASE STAFF PRPOSED
(Average Usage)

Staff - Incorrect
System
Apache Junction
Superior
San Manuel
Casa Grande
Stanfield
White Tank
Sedona
Rimrock

$
$8.68
$6.63

$12.08
$5.98

($3.67)
$5.67

$11 .75
$0.19

%
32.12%
23.07%
34.66%
27.00%
-9.52%
11.12%
35.89%
0.59%

$
$2.05

($0.27)
$3.17
$1 .37

($7.73)
($4.12)
$8.06

($14.71 )

Staff - Actual
%

5.03%
-0.83%
7.25%
5.10%

-18.14%
-6.78%
22.13%
-31 .7%

1

2

3

4
Q.

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

The Company requests that the final order in this proceeding and any resulting

public notice requirement take into account all surcharges that are currently in

effect, so that customers are not misled into believing they will be seeing higher

rate increases than they actually will be.
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RUCO's Proposed Rate Design

DO you HAVE ANY COMMENTS ON RUCO'S PROPOSED RATE DESIGN

AND THE DIRECT TESTIMONY OF MR. MOORE?

Yes. The Company has reviewed RUCO's direct testimony regarding this issue

and we do not agree with the specific rate designs attached to Mr. Moore's direct

testimony because they do not incorporate any of the Company's proposed rate

consolidations. However, we agree with RUCO's general approach and the

guidelines outlined by Mr. Moore on page 4 (lines 2 - 14) of his direct testimony,

which recognizes the Company's COSS.

HAS RUCO TAKEN A POSTION OPPOSING THE TYPES OF RATE

CONSOLIDATION PROPOSED BY THE COMPANY?

No. According to Mr. Moore (Moore direct, p. 6, at 7 - 11), RUCO will file

additional testimony addressing rate consolidation during the surrebuttal phase of

this proceeding.

DOES THAT CONCLUDE YOUR REBUTTAL TESTIMONY REGARDING

COST OF SERVICE AND RATE DESIGN?

1

2 Q.
3

4

5

6

7

8

9

10 Q.

11

12

13

14

15 Q.

16

17

18

19

20

21

22

23

24

25

26

27

28

Yes.
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ca on cm au au om' cl ofau on on au cm an ea aum m m m an cm m G)

£19

2§§s§§§§§§§§§§§§§§§§§§§§
88 §§ 88 §§ 88

va-
9?G31-

o
Q
C̀*IN

(D
qN

es

oooooocacbocaocaooaooszcaoocbooqc;¢g¢Q¢gq¢¢:3©Q¢3¢QqQ©g¢3¢Qq¢0©g»0LQCDC')tOCD¢')tOC3C")UJ¢D<*)lDC3GOLfJCDO')LO¢DC'3U)C>(*)H5
f'GIC\IPC\IC\lt"C'4C\It-C\IC\I1-C\IC\lf'C\IC\lr'C\I€\l\-C\lf\l

ea

§§2§§28§E§§2§§2§§2§8¥§8?
2699 r i ff av ' 069 ' Aviv* m319 <4v sir '

§§¥§§E§§2§§2§a2§§E§aE9a?
'vs *JE *JE 'WN 'Er E E we we
F N 1-N I-N i N 1-N 1-N F N 1-N

3 (D To TO (D cu Eu(D cucu (D

1'-
LQ
N
~<r

o
cg
LT
ID

m
-q
Cal
1-

r--
:Q
-Ar
C*J
N

Q
q
cor-
F

Ir
coofIf)

lD
"1
of\D
m

a
cg
N
no
(nr)

ED,
"7co-I

ID
: Q

8
-4-

o
Q
Q
If)
LD

ID
*9
co
m

m
1-
oo
C"J
LD

O
cg
o
Q
1"
v

1"
of
1-
go
LD

oics§tiariar§\Jo5c:6mm :Jack cammm mm :nm

CD
*9
'QT
Lm
m

Q
ca
ca
(D
*L

-=r
*̀'C
LD
o
m

Q
'Q
no
N
N
T"

o
Q
Qm
'QN

Q
'Qv'
Q
Q1-

cvocaoooomnouD o q q cq oq nn mlD\DloLI°)lDlocDc\l

oo::>c:>c;>c:>c:>r:>c:>c:><:>oc:qc>n.cQ
DDCDCPCDNKDD

D D D O CD N LD No q q ca o cq w m
m mm m mmmw

1 - ' lNC * ' J

_q:_ -'E -.ng -'E -58 -98? -9 _kgc c : c C c C c

m m m m m m m m"-..".."-..".."-.."--..-..."--..

m m m (B m 10 m m"-..E 'E "E 'E E 'E  E  C

mm |*-"&Y340
-=r
no
N

18-_'Ec c I

cu so »-r-È:"E (D
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ARIZONA WATER COMPANY
Test Year Ended December 31, 2007

EXHIBIT
SCHEDULE JMR-RB4

Page 1 of  7

M U L T I P L E  R E G R E S S I O N  A N A L Y S I S

R E S I D E N T I A L  U S A G E  -  C A S A  G R A N D E / S T A N F I E L D / C O O L I D G E

INDEPENDENT VARIABLE XI

DEPENDENT VARIABLE y: M Gallons (Average gallons sold per residential customer per month)

INDEPENDENT VARIABLE xi : Average Temperature (Average monthly temperature per Farmers Almanac)

INDEPENDENT VARIABLE xi:  Total Precipitat ion (Total monthly precipitat ion per Farmers Almanac)

:  T ime ( in months)

SUMMARY OUTPUT

Regression Statistics

R Square 0.803755737

Observations 77

ANOVA

o f F
99.56179911

Signwcance F
9.52975E-26Regression

Residual
Total

3
73
76

Intercept
X Variable x 1

X Variable x 2

X Variable x i

Coefwcients
1.815261011

0 1 4 2 8 9 4 9 8

0.124400104

-0.035619837

Standard Error
0.699278462

0009320203

0096919219

0 0 0 6 0 9 4 4 6

t $ t a t
2597335841

1533174593

1.283544233

-6.008708894

Lower 95%
0.422601067

0.124319843

-0.068759617

-0048766078

Upper 95%
3.209920956

0.1s1470117

0317559826

-0.024473S95

SUMMARYEQUATION: Y : 1.81 M gallons + 014X1 + 0.12X2 - 0.037x 3

R SQUARE:

Percentage of the variation in the dependent variable that is explained by the independent variables. The Value of RE will alias be between 0 and 1.

In this case the R Square value is 0.80, which means that the regression does a good job of accounting for the variation in M Gallons.

F-STATlSTlC:

If the null hypothesis that the independent variables have no effect on M Gallons is true, then the F statistic will have come from an F distribution

with m - 1 (2) degrees of freedom in the numerator and n - m (73) degrees of freedom in the denominator. The critical value for an F distribution at

the 95% significance level with 2 and 45 degrees of freedom is 3.07. Since the calculated F value is much larger than the critical value, we can

clearly reject the null hypothesis that the independent variables have no effect.

STANDARD ERROR:

Measure of the amount of variation there is in the estimate. The smaller the standard error, the more precise (believable) the estimate is.

A general rule of thumb is that the width of the 95% confidence interval is four standard deviations (plus two and minus two from the estimated

average.

t-sTATlsTlc=

The ratio of the estimate to its standard error, If the absolute value of the t-statistic is bigger than 1.96, then the estimate is statistically

different from zero. Since the t-statistics for AvgTemp and Time are both greater than +/-1.96, we can reject the null hypothesis that the true

value of XI and XI are zero, and conclude with 95% confidence that there is a connection between AvgTemp and M Gallons, and Time and

M Gallons.

CONCLUSION:
While AvgTemp and TotPrecip remain constant,  M Gallons consumed wil l drop by 0.037 per month over t ime. Given average monthly usage over
the sample period of  10.7 M gallons/Mo, usage declines by (-0.037 + 10.7) 34% per month while controll ing for temperature and precipitat ion.



ARIZONA WATER COMPANY

Test Year Ended December 31, 2007

EXHIBIT
SCHEDULE JMR-RB5

Page 2 of 7

M U L T I P L E  R E G R E S S I O N  A N A L Y S I S

R E S I D E N T I A L  U S A G E  n  S U P E R S T I T I O N / M I A M I

DEPENDENT VARIABLE y: M Gallons (Average gallons sold per residential customer per month)

INDEPENDENT VARIABLE x 1 : Average Temperature (Average monthly temperature per Farmers Almanac)

INDEPENDENT VARIABLE X2 1 Total Precipitation (Total monthly precipitation per Farmers Almanac)

INDEPENDENT VARIABLE XI: Time (in months)

SUMMARY OUTPUT

Regression Statistics

R Square 0.74676827

Observations 77

ANOVA

of F
71.75783715

$ignij7cance F
1.01153E-21Regression

Residual

Total

3
73
76

Intercept
X Variable x 1

X Variable x 2

X Variable x 3

Coe]j9cients
300591049

0.081452728

-0.010845563

-0.01047159

Standard Error

0.473309087

0005782655

0.104877051

0.003755557

r Stat
6350840434

14.08569686

-0.10341217

-2.788291959

Lower95%

2.062606852

0069927913

-0.219865221

-0.017956405

Upper 95%

3.949214127

0.092977543

0.198174095

-0.002986775

SUMMARY EQUATION: Y : 3.00 M gallons + 0.08x 1 - 0.01X 2 - 0.01x 3

R SQUARE:

Percentage of the variation in the dependent variable that is explained by the independent variables. The Value of R2 will alias be between o and 1.

In this case the R Square value is 0.75, which means that the regression does a good job of accounting for the variation in M Gallons.

F-STATlSTlC:

If the null hypothesis that the independent variables have no effect on M Gallons is true, then the F statistic will have come from an F distribution

with m - 1 (2) degrees of freedom in the numerator and n - m (73) degrees of freedom in the denominator. The critical value for an F distribution at

the 95% significance level with 2 and 45 degrees of freedom is 3.07. Since the calculated F value is much larger than the critical value, we can

dearly. reject the null hypothesis that the independent variables have no effect,

STANDARD ERROR:

Measure of the amount of variation there is in the estimate. The smaller the standard error, the more precise (believable) the estimate is.

A general rule of thumb is that the width of the 95% confidence interval is four standard deviations (plus two and minus two from the estimated

average.

t-STATISTIC:

The ratio of the estimate to its standard error. If the absolute value of the t-statistic is bigger than 1.96, then the estimate is statistically

different from zero. Since the t-statistics for AvgTemp and Time are both greater than +/-1.96, we can reject the null hypothesis that the true

value of X1 and XI are zero, and conclude with 95% confidence that there is a connection between AvgTemp and M Gallons, and Time and

M Gallons.

CONCLUSlON:
While AvgTemp and TotPrecip remain constant,  M Gallons consumed wil l  drop by 0.0105 per month over t ime. Given average monthly usage over
the sample period of 8.5 M gallons/Mo, usage declines by (-0.0105 +8.s) .12% per month while controll ing for temperature and precipitat ion.



ARIZONA WATER COMPANY

Test Year Ended December 31, 2007

EXHIBIT
SCHEDULE JMR-RB6

Page 3 of 7

MULTIPLE REGRESSION ANALYSIS

RESIDENTIAL USAGF - BISBEE

DEPENDENT VARIABLE y: M Gallons (Average gallons sold per residential customer per month)

INDEPENDENT VARIABLE X1 : Average Temperature (Average monthly temperature per Farmers Almanac)

INDEPENDENT VARIABLE XI : Total Precipitation (Total monthly precipitation per Farmers Almanac)

INDEPENDENT VARIABLE XI: Time (in months)

SUMMARY OUTPUT

Regression Statist ics
R Square 0.660061477
Observat ions 77

ANOVA

of F
4714823707

Significance F

4.43488E-17Regression
Residual
Total

3
73
76

Intercept
x Variable XI

X Variable Xi

X Variable XI

Coefficients

0042680642

0.102762833

-0.191360641

-0.02161G605

Standard Error
0.624844516

0009476814

0.117140213

0.00509s871

r Stat
0.068306019

1 0 8 4 3 6 0 5 3 1

-1.B3360332

-4.241152305

Lower 95%
-1.202632666

0083875569

_0.424820745

-0.031774653

Upper 95%
1.287993949

0.121650096

0.042099464

-0.011458s5s

SUMMARY EQUATION: Y = 0,042 M gallons + 0_103X 1 - 0.192X2 - 0.022X 3

R SQUARE:

Percentage of the variation in the dependent variable that is explained by the independent variables. The Value of R2 will alias be between 0 and 1.

In this case the R Square value is 0.65, which means that the regression does a good job of accounting for the variation in M Gallons.

F-STATISTICz

If the null hypothesis that the independent variables have no effect on M Gallons is true, then the F statistic will have come from an F distribution

with m - 1 (2) degrees of freedom in the numerator and n - m (73) degrees of freedom in the denominator. The critical value for an F distribution at

the 95% significance level with 2 and 45 degrees of freedom is 3.07. Since the calculated F value is much larger than the critical value, we can

clearly reject the null hypothesis that the independent variables have no effect.

STANDARD ERROR:

Measure of the amount of variation there is in the estimate. The smaller the standard error, the more precise (believable) the estimate is,

A general rule of thumb is that the width of the 95% confidence interval is four standard deviations (plus two and minus two from the estimated

average.

t-STATISTlC:

The ratio of the estimate to its standard error. If the absolute value of the t-statistic is bigger than 1.96, then the estimate is statistically

different from zero. Since the t-statistics for AvgTemp and Time are both greater than +/-1.96, we can reject the null hypothesis that the true

value of X1 and XI are zero, and conclude with 95% confidence that there is a connection between AvgTemp and M Gallons, and Time and

M Gallons.

CONCLUSION:
While AvgTemp and TotPrecip remain constant,  M Gallons consumed wil l drop by 0.022 per month over t ime. Given average monthly usage over
the sample period of  5.6 M gallons/Mo, usage declines by (-0.022 + 55) 39% per month while controll ing for temperature and precipitat ion.



ARIZONA WATER COMPANY
Test Year Ended December 31, 2007

EXHIBIT
SCHEDULE JMR-RB7

Page 4 of  7

MULTIPLE REGRESSION ANALYSIS

RESIDENTIAL USAGE n SIERRA VISTA

DEPENDENT VARIABLE y: M Gallons (Average gallons sold per residential customer per month)

INDEPENDENT VARIABLE x 1 2 Average Temperature (Average monthly temperature per Farmers Almanac)

INDEPENDENT VARIABLE XI : Total Precipitation (Total monthly precipitation per Farmers Almanac)

INDEPENDENT VARIABLE xi: Time (in months)

SUMMARY OUTPUT

Regression Statistics
R Square 0.75024B65
Observat ions 77

ANOVA

of F
73.09690407

$ignu7cance F

6.117556-22Regression
Residual
Total

3
73
76

Intercept

X Variable x 1

X Variable x 2

X Variable x i

Coefficients

_2439654924

0.196115162

-0.0462908

-0.019085152

Standard Error
1.059772135

0015512038

0.100931825

0007234389

r 5 t a r
-2302056114

12.64277251

-0.458634329

-2.638115178

Low er 95%
-4.551777713

0.165199716

-0.247447633

-0033503269

Upper 95%
-0327532134

0:227030607

0.154866034

-0.004667035

SUMMARY EQUATION: Y = -2.44 M gallons + 0.196x 1 - 0.046x 2 - 0.019x 3

R SQUARE:

Percentage of the variat ion in the dependent variable that is explained by the independent variables. The Value of R2 will alias be between 0 and 1.
In this case the R Square value is 0.75, which means that the regression does a good job of accounting for the variation in M Gallons.

F-STATISTIC:
If  the null hypothesis that the independent variables have no effect on M Gallons is true, then the F stat ist ic will have come from an F distribut ion
with m - 1 (2) degrees of f reedom in the numerator and n - m (73) degrees of f reedom in the denominator.  The crit ical value for an F distribut ion at
the 95% signif icance level with 2 and 45 degrees of freedom is 3.07. Since the calculated F value is much larger than the crit ical value, we can
clearly reject the null hypothesis that the independent variables have no effect.

STANDARD ERROR:
Measure of the amount of variat ion there is in the est imate. The smaller the standard error,  the more precise (believable) the est imate is.
A general rule of  thumb is that the width of  the 95% conf idence interval is four standard deviat ions (plus two and minus two from the est imated

average.
t-STATISTIC:

The rat io of the est imate to its standard error. I f  the absolute value of the t-stat ist ic is bigger than 1.96, then the est imate is stat ist ically
dif ferent from zero. Since the t-stat ist ics for AvgTemp and Time are both greater than +/~1.96, we can reject the null hypothesis that the true

value of XI and XI are zero, and conclude with 95% confidence that there is a connection between AvgTemp and M Gallons, and Time and

M Gallons.

CONCLUSION:
While AvgTemp and TotPrecip remain constant,  M Gallons consumed wil l drop by 0.019 per month over t ime. Given average monthly usage over
the sample period of9.6 M gallons/Mo, usage declines by (-0.019 + 9.6) .20% per month while controll ing for temperature and precipitat ion.



ARIZONA WATER COMPANY
Test Year Ended December 31, 2007

EXHIBIT
SCHEDULE JMR-RB7

Page 5 of 7

MULTIPLE REGRESSION ANALYSIS

RESIDENTIAL USAGE - AJO

DEPENDENT VARIABLE y: M Gallons (Average gallons sold per residential customer per month)

INDEPENDENT VARIABLE X1 : Average Temperature (Average monthly temperature per Farmers Almanac)

INDEPENDENT VARlABLE x 2: Total Precipitation (Total monthly precipitation per Farmers Almanac)

INDEPENDENT VARIABLE XI: Time (in months)

SUMMARY OUTPUT

Regression Statistics
R Square 0.634730819
Observat ions 77

ANOVA

of F
42.28420411

$ignwcance F
5.99776E-15Regression

Residual
Total

3
73
76

Intercept
X Variable x 1

X Variable x 2

X Variable x 3

Coeff icients
1646526316

0050864436

0037052793

-0006809086

Standard Error
0383932806

0.004640156

0065756519

0.003284751

r 5 t a t
4.28857938

10.96179369

0563484705

-2.072938444

Lower 95%
0.881349348

0.041616618

-0.093999759

-0013355584

Upper 95%
2.411703285

0.060112254

0.168105345

-0.000262587

SUMMARY EQUATION: Y : 1.65 M gallons + 0.051x 1 + 0.037x 2 - 0.007X 3

R SQUARE:

Percentage of the variat ion in the dependent variable that is explained by the independent variables. The Value of R2 will alias be between 0 and 1.
in this case the R Square value is 0.63, which means that the regression does a good job of accounting for the variat ion in M Gallons.

F-STATISTlC:
If  the null hypothesis that the independent variables have no effect on M Gallons is true, then the F stat ist ic will have come from an F distribut ion
with m - 1 (2) degrees of f reedom in the numerator and n - m (73) degrees of f reedom in the denominator.  The crit ical value for an F distribut ion at
the 95% signif icance level with 2 and 45 degrees of freedom is 3.07. Since the calculated F value is much larger than the crit ical value, we can
clearly reject  the null hypothesis that  the independent variables have no ef fect .

STANDARD ERROR:
Measure of the amount of  variat ion there is in the est imate. The smaller the standard error,  the more precise (believable) the est imate is.
A general rule of  thumb is that  the width of  the 95% conf idence interval is  four standard deviat ions (plus two and minus two from the est imated
average.

t-STATISTIC:
The rat io of the est imate to its standard error.  I f  the absolute value of the t-stat ist ic is bigger than 1.96, then the est imate is stat ist ically
dif ferent from zero. Since the t-stat ist ics for AvgTemp and Time are both greater than +/~1.96, we can reject the null hypothesis that the true

value of XI and XI are zero, and conclude with 95% conf idence that there is a connect ion between AvgTemp and M Gallons, and Time and

M Gallons.

CONCLUSION:
While AvgTemp and TotPrecip remain constant,  M Gallons consumed wil l  drop by 0.007 per month over t ime. Given average monthly usage over
the sample period of 5.2 M gallons/Mo, usage declines by (-0.007 + 5.2) .13% per month while controll ing for temperature and precipitat ion.



ARIZONA WATER COMPANY
Test Year Ended December 31, 2007

EXHIBIT

SCHEDULE JMR-RB7

Page 6 of 7

M U L T I P L E  R E G R E S S I O N  A N A L Y S I S

R E S I D E N T I A L  U S A G E  -  W H I T E  T A N K

DEPENDENT VARIABLE y: M Gallons (Average gallons sold per residential customer per month)

INDEPENDENT VARIABLE XI 1 Average Temperature (Average monthly temperature per Farmers Almanac)

INDEPENDENT VARIABLE xi:  Total Precipitat ion (Total monthly precipitat ion per Farmers Almanac)

INDEPENDENT VARIABLE xi:  Time (in months)

SUMMARY OUTPUT

Regression Statistics

R Square 0.747636964

Observations 77

ANOVA

o f F

72.08860578

Signifcunce F
8.92791E-22Regression

Residual

Total

3

73

76

Intercept

X Variable x 1

X Variable xi

x Variable x 3

Coejl9cients
-7562170248

0.Z5894175

0. 142349472

0047956063

Standard Error

1538280415

0.018388266

0333319401

0.011888139

r 5 t a t

-4.915989421

14.081901s2

0.427066267

403394208

Lower95%

-10.62795865

0.22229399

-0.521955127

0.024263037

Upper95%

-4.496381846

029558951

0.806654071

0.071649088

SUMMARY EQUATIONs v : -7.56 M gallons + 0.259x 1 + 0.142X2+ 0.04Bx 3

R SQUARE:

Percentage of the variat ion in the dependent variable that is explained by the independent variables. The Value of R2 will alias be between 0 and 1.
In this case the R Square value is 0.74, which means that the regression does a good job of accounting for the variation in M Gallons.

F-STATlSTlC:
If  the null hypothesis that the independent variables have no effect on M Gallons is true, then the F stat ist ic will have come from an F distribut ion
with m - 1 (2) degrees of f reedom in the numerator and n - m (73) degrees of f reedom in the denominator.  The crit ical value for an F distribut ion at
the 95% signif icance level with 2 and 45 degrees of freedom is 3.07. Since the calculated F value is much larger than the crit ical value, we can

clearly reject the null hypothesis that the independent variables have no effect.
STANDARD ERROR:

Measure of the amount of variat ion there is in the est imate. The smaller the standard error,  the more precise (believable) the est imate is.
A general rule of  thumb is that the width of  the 95% conf idence interval is four standard deviat ions (plus two and minus two from the est imated

average.
t-STATISTICI

The rat io of the est imate to its standard error. I f  the absolute value of the t-stat ist ic is bigger than 1.96, then the est imate is stat ist ically
dif ferent from zero. Since the t-stat ist ics for AvgTemp and Time are both greater than +/-1.96, we can reject the null hypothesis that the true

value of XI and xi are zero, and conclude with 95% confidence that there is a connection between AvgTemp and M Gallons, and Time and

M Gallons.

CONCLUSION:

W hile AvgTemp and Totprecip remain constant, M Gallons consumed will increase by 0.048 per month over time. Given average monthly usage over

the sample period of 13.9 M gallons/Mo, usage increases by (0.048 + 13.9) 35% per month while controlling for temperature and precipitation.



ARIZONA WATER COMPANY

Test Year Ended December 31, 2007

EXHIBIT
SCHEDULEJMR-RB7

Page 7 of 7

MULTIPLE REGRESSION ANALYSIS

RESIDENTIAL USAGE - SAN MANUEL/ORACLE/WINKELMAN

DEPENDENT VARIABLE y: M Gallons (Average gallons sold per residential customer per month)

INDEPENDENT VARIABLE X1 : Average Temperature (Average monthly temperature per Farmers Almanac)

INDEPENDENT VARlABLE x21 Total Precipitation (Total monthly precipitation per Farmers Almanac)

INDEPENDENT VARlABLE xi: Time (in months)

SUMMARYOUTPUT

RegressionStatistics
R Square 0.816798059
Observations 77

ANOVA

of F
108.4891311

Signing?cance F

7.80407E-27Regression
Residual
Total

3
73
76

Intercept
X Variable x 1

X Va viable x 2

X Variable x 3

Coej§'icients
-1.843759453

0.141050675

0.128848542

-0020246411

Standard Error
0.6407855992

0008547831

0.074443566

0.00s04186

f' Stat
-2.877356056

16.50134043

1730821734

-4.015663002

Lower95%
-3.120854074

0.124014872

-0.019517269

-0.030294823

Upper 95%
-0.566684832

0.158086478

0277214352

-0.010197998

SUMMARY EQUATION: Y : -1.84 M gallons + 0.141x 1 + 0.129x 2 . 0.020x 3

R SQUARE:

Percentage of the variation in the dependent variable that is explained by the independent variables. The Value of RE will alias be between 0 and 1.

In this case the R Square value is 0.82, which means that the regression does a good job of accounting for the variation in M Gallons.

F-sTATlsTlc;

If the null hypothesis that the independent variables have no effect on M Gallons is true, then the F statistic will have come from an F distribution

with m - 1 (2) degrees of freedom in the numerator and n - m (73) degrees of freedom in the denominator. The critical value for an F distribution at

the 95% significance level with 2 and 45 degrees of freedom is 3.07. Since the calculated F value is much larger than the critical value, we can

clearly reject the null hypothesis that the independent variables have no effect.

STANDARD ERROR:

Measure of the amount of variation there is in the estimate. The smaller the standard error, the more precise (believable) the estimate is.

A general rule of thumb is that the width of the 95% confidence interval is four standard deviations (plus two and minus two from the estimated

average.

t-STATISTIC:

The ratio of the estimate to its standard error. If the absolute value of the t-statistic is bigger than 1.96, then the estimate is statistically

different from zero. Since the t-statistics for AvgTemp and Time are both greater than +/-1.96, we can reject the null hypothesis that the true

value of X1 and XI are zero, and conclude with 95% confidence that there is a connection between AvgTemp and M Gallons, and Time and

M Gallons.

CONCLUSION:
While AvgTemp and TotPrecip remain constant, M Gallons consumed will drop by 0.02 per month over time. Given average monthly usage over
the sample period of 7.3 M gallons/Mo, usage declines by (-0.020 + 7.3) .28% per month while controlling for temperature and precipitation.


